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Abstract 
The reduction of uterine strength is always a concern in diabetic women. Therefore the mechanism of Azadirachta excelsa 
for repairing the uterus structure in diabetic rats has been investigated. Twenty four Sprague dawley rats were divided into 
four groups which received different treatments for two weeks. Alloxan monohydrate at concentrations of 130 mg/kg of 
body weight was used to induce diabetes on rat model. On day 15 of treatment, after 8 hours of fast, all animals were 
scarified by decapitation. Blood were withdrawn for HbA1c and insulin analysis and uterine were harvested for 
histological study. Administration of plant extract was significantly reduced the precentage of HbA1c in diabetic rats by 
6.58%. Otherwise, the concentration of plasma insulin in diabetic rats treated with plant extract was increased 
significantly. Microscopic observation was found that A.excelsa able to reduce atrophy and increase the proliferation of 
stromal cells in diabetic rats. These findings suggest that A.excelsa can potentially be developed as an alternative agent to 
normalize the distribution of stromal cells is an indicator towards improving the fertility in infertile and diabetic women.  
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1. Introduction 
Diabetes mellitus is involved in the pathogenesis of female infertility as reported by numerous studies due to 
the accumulation of free radicals [1] [2]. The free radicals have been found to affect the blood flow to the sites of 
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implantation in the uterus [3]. This alteration reduces the strength of uterine, thus increasing the risk of 
miscarriage and emergency caesarean births. Insulin resistance was also reported to modify the expression of 
gonadotropins [4]. Poor ovarian response to gonadotropin stimulation is associated with female infertility [1]. 
 
Recently, there has been renewed interest in plant medicine as an alternative treatment against diabetes [5]. 
There were many reviews of traditional plants possessing experimental and clinical antidiabetic activity that 
had been used in traditional systems of medicine [6]. The present work was undertaken to determine the 
antidiabetic activity of Azadirachta excelsa, a typical wild plant found in Malaysia. Azadirachta is a genus 
from two species of flowering plant of family Meliaceae. To our best knowledge, the antidiabetic activity of 
this plant has not been investigated scientifically. However, previous study had been done to demonstrate the 
anticancer agent derived from the chloroform soluble extracts of the stem of A.excelsa [7]. 
 
 
2. Materials and Methods 
2.1. Preparation of A. excelsa leaves extract  
The powdered leaves of A.excelsa were soaked in 70% ethanol for two days at room temperature (37ºC). The 
extract was obtained by filtering the suspension. The extract was then evaporated using the rotary evaporator 
at 40ºC until it was completely dried [8]. A dark semi-solid material was stored at 4ºC to be used later on. 
 
2.2. Induction of diabetes 
Rats weighing between 160 to 300g were fasted overnight and injected by intraperitonial administration of 
freshly prepared alloxan monohydrate (130 mg/kg) in saline solution of pH 7.4. On day seventh, the rats 
showing stable glycemic values above 130 mg/dl or 7.0 mmol/L were considered diabetic and selected for 
further experimentation [9]. Blood glucose levels of the rats were estimated by collecting the blood samples 
from the tail vain by using Glucometer Accu-check Active. 
 
2.3. Experimental design 
The rats were divided into four groups with six rats in each group and treated orally twice a day as follows: 
Group A: normal rats received saline.  
Group B: diabetic rats received saline.  
Group C: diabetic rats received metformin.  
Group D: diabetic rats received ethanolic extract of A.excelsa at dose of 500 mg/kg.  
 
On day 15 of treatment, after 8 hours of fast, all animals were scarified by decapitation. Blood were 
withdrawn for HbA1c and insulin analysis and uterine were harvested for histological study. 
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2.4. Glycated Haemoglobin Assay 
A 1.5μL of blood sample were collected with the integrated sampling device by touching the surface of the 
blood drop until it filled the capillary end. Later, the sampling device was inserted into the Affinion Analyser 
system. The sample was automatically diluted and mixed with a buffer that lyses the erythrocytes and 
precipitates the haemoglobin. The analyser evaluated the precipitation on the membrane. The ratio between 
the glycated haemoglobin and the total haemoglobin intensities was proportional to the percentage HbA1c 
displayed on the Analyzer screen.  
 
2.5. Uterine Histology 
The uterine horn of the rats was fixed in 10% formalin for 24-48 hours. Then, the tissues were dehydrated by a 
graded series of ethanol concentrations, xylene:ethanol (1:1), xylene (100%) and finally paraffin. Then, the 
tissues are serially sectioned at 5 m thickness, mounted onto glass slides, and some of them stained with 
hematoxylin and eosin (H&E) according to standard protocols and analyzed using a Zeiss Axiophot light 
microscope.   
 
2.6. Statistical Analysis  
Data were expressed as mean ± SEM. The variance of the data was statistically evaluated by ANOVA. Value 
of p<0.05 were considered statistically significant. 
 
 
3. Result and Discussion 
3.1. The percentage of HbA1c  
Fig 1 show the highest percentage of total glycosylated haemoglobin was found in untreated diabetic rat 
which is 8.13%. However, administration of metformin and ethanolic extracts of A.excelsa for two weeks have 
successfully reduced the percentage of total glycosylated haemoglobin for 7.78% and 6.58% respectively. The 
ability of A.excelsa for lowering the glycosylated haemoglobin better than metformin has indicated 
 
3.2. Plasma insulin   
As showed in Fig 2, the secretion of insulin was suppressed effectively by a single intraperitoneal injection of 
alloxan monohydrate. Administration of A.excelsa leaves extract was significantly increases the plasma 
insulin level. The findings seem to suggest that the plant extracts work as antidiabetic agents via insulinogenic 
activity. A.excelsa might stimulate an immediate insulin secretion from the remnant -cells or regenerated -
cells; as observed in other plant extracts [10]. However, administration of metformin during experimental 
period obviously failed to modify the insulin level of diabetic rats.  
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Fig. 1. The percentage of HbA1c within 14 days of treatment. Data were expressed as means ± SEM; n=6; Eth (A.excelsa ethanolic 
extracts treatment), Met (Metformin treatment), DC (Diabetic control), NC (Normal control). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 2. The concentration of plasma insulin. Data were expressed as means ± SEM; n=3; * statistical significant versus diabetic control 
(p<0.05); Eth (A.excelsa ethanolic extracts treatment), MM (Metformin treatment), DC (Diabetic control), NC (Normal control). 
3.3. Histology of the Uterine Wall 
The histological examination showed a large number stromal cells and absence of atrophy in uterus of normal 
rats Fig 3(a). However, the stromal cells appeared to decrease and atrophy easy to occur in uterus of diabetic 
rats due to the oxidative stress [11]. As showed in Fig 3(b), administration of A.excelsa leaves extract for two 
weeks appear to improve the number of stromal cells. The normal distribution of stromal cell is crucial for 
pregnancy to occur. According to histological patterns, administration of metformin in diabetic rats clearly 
failed to repair the damage tissue as showed in Fig 3(c). This finding aligned with previous study that reported 
the metformin only able to improve hyperglycemia primarily by suppressing glucose production of the liver 
but did not have any antioxidant properties [12].   
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Fig 3. Histological sections of uterine after treatment with the different formulations. (a) normal rats received saline; (b) diabetic rats 
received ethanolic extract of A.excelsa at dose of 500 mg/kg; (c) diabetic rats received metformin; (d) (diabetic rats received saline. 
 
Conclusion 
It was observed that A.excelsa leaves extract gave promising result in enhancing hypoglycemic activity in 
alloxan induced female diabetic rat. The plant extract was able to reduce the percentage of glycosylated 
hemoglobin in diabetic rats better than metformin. Plus, the administration of A.excelsa had effectively 
increased the concentration of plasma insulin for more than 300 times than untreated diabetic rats. 
Normalizing the distribution of stromal cells is an indicator towards improving the fertility in infertile and 
diabetic women. 
(a) (b) 
(c) (d) 
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